From: Stoick, Paul T CIV USN (USA) [/o=0Organization/ou=First Administrative
Group/cn=Recipients/cn=paul.stoick]

Sent: Tuesday, April 9, 2019 1:59 PM

To: Robinson, Derek J CIV USN NAVFAC SW SAN CA (USA) [derek.j.robinsonl@navy.mil]
Subject: FW: Final Issue of HPNS D-1 RACR, Ship Berths FSSR, and NRDL FSSR
Attachments: Printed - Final RACR replacement pages Apr 2019.pdf; Printed - Final Ship Berth
FSSR replacement pages Apr 2019.pdf

Derek,

Gilbane thinks Friday may be tight for production of the final D-1 RACR. |
can push it, but there may be value in a quick sanity check with Danielle
next week (though I'm sure she will be overwhelmed). Jerry/Gilbane were a
little apprehensive because of all the back and forth.

Let me know if there is strict deadline for finalizing, and if so I will ask
Gilbane to push for Friday and send a transmittal letter to Jenn for
signature.

If not, I'll finalize next week and try to double check we captured the last
of the agreements with Danielle.

Vi,
Paul

From: Cooper, Jerry <JCooper@GilbaneCo.com>

Sent: Tuesday, April 9, 2019 1:20 PM

To: Stoick, Paul T CIV USN (USA) <paul.stoick@navy.mil>

Cc: Acharya, Arvind <AAcharya@GilbaneCo.com>; Gilmore, Clare
<CGilmore@GilbaneCo.com>

Subject: [Non-DoD Source] RE: Final Issue of HPNS D-1 RACR, Ship Berths
FSSR, and NRDL FSSR

Hi Paul,

We can issue for distribution hardcopy sets of the final versions for the

RACR, NRDL FSSR, and the Ship Berths FSSR. You and Arvind can work out the
contract details. | haven't checked with Production folks, but this Friday

may be too tight. If you are planning on holding and touching base with

Danielle when she returns to work next Monday, |1 am confident we would be

able to get the docs issued next week no problem.

Attached are the printed hardcopy replacement page sets for the RACR and the
Ship Berths FSSR.

Jerry



From: Stoick, Paul T CIV USN (USA) [mailto:paul.stoick@navy.mil]

Sent: Tuesday, April 09, 2019 12:53 PM

To: Cooper, Jerry

Cc: Acharya, Arvind; Gilmore, Clare

Subject: RE: Final Issue of HPNS D-1 RACR, Ship Berths FSSR, and NRDL FSSR

Jerry,

Both versions of the .pdf work, but the printed is significantly smaller in
size. You can send them the printed way.

| need to prepare a transmittal letter - would Friday the 12th work for a
date to send out?

Vi,
Paul

From: Cooper, Jerry <JCooper@GilbaneCo.com>

Sent: Monday, April 8, 2019 11:31 AM

To: Stoick, Paul T CIV USN (USA) <paul.stoick@navy.mil>

Cc: Acharya, Arvind <AAcharya@GilbaneCo.com>; Gilmore, Clare
<CGilmore@GilbaneCo.com>

Subject: [Non-DoD Source] RE: Final Issue of HPNS D-1 RACR, Ship Berths
FSSR, and NRDL FSSR

Paul:

Attached is the NRDL FSSR replacement page .pdf doc prepared using two
different approaches. Let me know which works and I'll prep and send the
RACR and Ship Berths docs to you the same way.

Thanks.

Jerry

From: Stoick, Paul T CIV USN (USA) [mailto:paul.stoick@navy.mil]

Sent: Monday, April 08, 2019 10:31 AM

To: Cooper, Jerry

Cc: Acharya, Arvind; Gilmore, Clare

Subject: RE: Final Issue of HPNS D-1 RACR, Ship Berths FSSR, and NRDL FSSR

Jerry,



| meant to get back to you sooner - I was TDY up at HPNS most of last week.
Thank you for the background - very helpful.

There is a font issue with the pdfs - and | am not able to see the text. Is
there any way to change the following fonts to allow me to see the text?

The Final RACR has an issue with the font 'PLIHIH+Cambria-Bold'

The Final Ship Berth FSSR replacement pages has an issue with the font
'MLNEKO+Cambria-Bold'

The Final NRDL FSSR has an issue with the font 'lJIKHE+Cambria-Bold'
No font issue with the change out guidance sheet.

Was the change page agreement made a while back? I'm just wondering given
the long delays and informal dispute, if it would make sense to produce a
final document. If the number of change pages are limited, then should be
fine with that approach.

Thanks!!

Vi,
Paul

From: Cooper, Jerry <JCooper@GilbaneCo.com>

Sent: Tuesday, April 2, 2019 1:29 PM

To: Stoick, Paul T CIV USN (USA) <paul.stoick@navy.mil>

Cc: Acharya, Arvind <AAcharya@GilbaneCo.com>; Gilmore, Clare
<CGilmore@GilbaneCo.com>

Subject: [Non-DoD Source] Final Issue of HPNS D-1 RACR, Ship Berths FSSR,
and NRDL FSSR

Paul,

Here's some background that you may already be aware of. The D-1 RACR
includes three documents that are to be issued final simultaneously. They
are: (1) D-1 RACR, (2) Ship Berths FSSR, and (3) NRDL FSSR. Two issues
primarily prevented the three documents from going to final nearly 1 2 years
ago: (1) technical constraints on Gilbane being able to recommend
unrestricted release for Parcel D-1 soil below 2 ft bgs, and (2) resolution

of EPA's concern regarding Po-210 and the bollards. With the Navy having
resolved and/or taken a position regarding these outstanding issues, the

three documents can move to final.

Pursuant to the Navy's agreement with Gilbane, the draft final versions of



the documents will be finalized by issuance of replacement pages and new
CDs. No complete hardcopy documents will be produced, just replacement
pages.

Attached are the sets of draft final-to-final replacement pages for the D-1

RACR, Ship Berths FSSR, and NRDL FSSR. Also attached is a Sheet Change-Out
Guide. Please review and approve. Gilbane will then prepare, issue, and

distribute hard copy replacement page sets for the hardcopy document

holders, and complete copies on CD for everyone else.

The whole thing has a lot of history behind it. Let me know what questions
we can answer and what else, if anything, you'd like us to do.

Thanks.

Jerry

Jerry Cooper, CHP, PMP | Principal Health Physicist/Corporate RSO | Gilbane
1655 Grant Street, Suite 1200 | Concord, CA 94520 | www.gilbaneco.com
<http://www.gilbaneco.com/>

(360) 751-4172
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EXECUTIVE SUMMARY

This radiological removal action completion report documents the completion of the Phase 11
removal actions conducted in Parcel D-1 at the Hunters Point Naval Shipyard, San Francisco,
California. It addresses the remaining site features in Parcel D-1 identified as radiologically
impacted in the Final Historical Radiological Assessment, Volume II, History of the Use of
General Radioactive Materials, 1939—2003, Hunters Point Shipyard, San Francisco, California
(HRA; Naval Sea Systems Command [NAVSEA], 2004) not addressed during Phase I.
Specifically, these are:

e Remaining sanitary sewer and storm drain (SSSD) lines;

e Former Naval Radiological Defense Laboratory (NRDL) site;

e Ship Berths 14, 21, 22, and 29; and

e Railroad tie stockpiles.

The removal actions were to designed to (1) substantially reduce ionizing radiation to clean-up
goals, and (2) eliminate identified pathways of exposure to ionizing radiation in accordance
with the Final Basewide Radiological Removal Action Action Memorandum—Revision 2006,
Hunters Point Shipyard, San Francisco, California (AM; U.S. Department of the Navy [Navy],
2006) and the Execution Plan: Parcel D-1 Phase Il Radiological Remediation and Support,
Hunters Point Naval Shipyard, San Francisco, California (ITSI Gilbane, 2013b). The

radionuclides of concern were cesium-137, radium-226, strontium-90, and plutonium-239.

The remaining SSSD lines and railroad tie stockpiles were removed. Material found to be above
the AM (Navy, 2006) clean-up goals was properly disposed of off-site. A final status survey was
performed of the former NRDL site and the ship berths. Survey and sampling results confirm

that surface soil and other material left in-place and/or re-used as backfill meet the Navy’s clean-
up goals. Remaining site features in Parcel D-1 identified as radiologically impacted in the HRA

(NAVSEA, 2004) have been addressed.

Dose and risk modeling was performed using sample analytical results. Modeling resulted in a
maximum dose of 1.4 millirem per year (mrem/yr) and a maximum excess lifetime cancer risk
(ELCR) of 2.8 x 10”. This demonstrated that the dose and risk, under the conservative

residential farmer exposure scenario, were below the project dose limit of 12 mrem/yr and an
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ELCR of 3x 10™*. The inclusion of ingestion-related pathways in the modeling assured that
dose and risk results are well within project limits. If the modeling does not take into account the
ingestion-related pathways the maximum dose and risk are reduced by 50 percent. Dose and risk
modeling that considers reasonably anticipated reuse in accordance with the reuse plan (i.e.,
reuse that does not include ingestion of produce grown in native soil) results in the maximum
dose dropping from 1.4 to 0.63 mrem/yr, and the maximum ELCR from 2.8 x 10” to 1.4 x 10™.
These dose and risk results are more appropriate because they reflect actual site conditions for

the residential scenario, which is the most conservative planned future use.

Once the Phase 11 removal actions were completed, survey and sampling were performed over a
large portion of Parcel D-1 to address radiation anomalies that were identified outside of areas
identified as radiologically impacted. Discrete radioactive objects (ROs) were removed and
subsequently disposed of off-site. There are two important points to be made:

e ROs recovered outside of areas previously identified by the HRA (NAVSEA, 2004) as
radiologically impacted do not appear to be from surface-related activities involving
radioactive material. Their suspected source is material dredged from San Francisco Bay
used to create the present shoreline. Since radioluminescent devices containing Ra-226
were used on ships, ship decontamination, repair, and dismantling activities occurring at

or near piers could have resulted in deck markers, gauges, and small metal pieces being
present in the dredge material.

e Based on the post-removal survey and sampling results, there is a high degree of
confidence that discrete ROs in soil to a depth of 2 feet (ft) below ground surface (bgs)
have been identified and recovered.

Based on the above, there is the potential for ROs to be present in material below 2 ft bgs in
areas where shoreline expansion has occurred since 1946 (i.e., where dredged material from the
Bay was used to create the present shoreline). Based on the Navy’s understanding of how
shoreline expansion occurred, the potential is largely limited to areas around the 1946 shoreline
(Exhibit 8-8). The likelihood of ROs moving away from the 1946 shoreline is considered
incidental and of low probability. Land use and activity restrictions currently in place prohibit
land-disturbing activities throughout Parcel D-1 in the interim until the Land Use Controls
Remedial Design in the Final Design Basis Report For Parcel D-1, Hunters Point Naval
Shipyard, San Francisco, California (ChaduxTt, 2011) is amended to appropriately mitigate any

risk to human health relating to the potential presence of ROs in material below 2 ft bgs.
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In addition to the Phase Il removal actions, radiological survey and sampling of Parcel D-1 areas
outside of those identified as radiologically impacted in the HRA (NAVSEA, 2004) was
performed to address discrete radiation anomalies that were identified previously by a Navy

contractor near Ship Berths 22 and 29.

The Phase Il removal action addressed chemical contamination only in relation to re-use as
potential backfill material or waste characterization for disposal of excavated soil derived from
removal of the SSSD lines in accordance with the Execution Plan: Parcel D-1 Phase 11
Radiological Remediation and Support, Hunters Point Naval Shipyard, San Francisco,
California (Execution Plan; ITSI Gilbane, 2013b). This radiological RACR does not address

chemical contamination.

1.3 CURRENT AND FUTURE LAND USE
There is no current use of Parcel D-1. Following this removal action, and after other additional

remedial activities are completed, Parcel D-1 will be transferred to the City and County of San
Francisco for conversion to non-defense re-use. The future planned use of Parcel D-1 is mixed
use residential and shoreline open space as described by the Hunters Point Shipyard
Redevelopment Plan (San Francisco Redevelopment Agency, 2010). Public recreation access
will be provided to the San Francisco Bay waterfront, and include open spaces, viewing area of
the water and historic Shipyard facilities, the San Francisco Bay Trail, and restorative habitat

areas.

14 WORK CONTROL
A series of work plan documents were prepared to guide completion of work activities

performed as part of the Phase Il removal action. These supporting documents are incorporated
by reference and are available for review through the Environmental Restoration Program
Record File (see Section 11.1).

1.4.1 Basewide Radiological Management Plan
The Basewide Radiological Management Plan, Hunters Point Naval Shipyard, San Francisco,

California (RMP; ITSI Gilbane, 2013a) describes the survey and decontamination procedures
and methodologies that were implemented by Gilbane in support of the radiological release of

buildings, sites, structures, areas, materials and equipment at HPNS. The Basewide Storm Drain
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and Sanitary Sewer Removal Plan, included as Attachment 1 to the RMP (ITSI Gilbane, 2013a),
describes the scope and approach for removing SSSD lines and achieving radiological release of

related excavated areas at HPNS.

1.4.2 Parcel D-1 Execution Plan
The Execution Plan (ITSI Gilbane, 2013b) provided guidance and procedures for performing the

radiological survey of radiologically impacted structures, removal of SSSD lines, radiological
screening yard (RSY) operations, and supporting off-site laboratory operations. The Execution
Plan (ITSI Gilbane, 2013b) was supported by the following plans which were included as
attachments to it:

e Sampling and Analysis Plan (SAP; Attachment 1),

e Contractor Quality Control Plan (Attachment 2),

e Radiation Protection Plan (RPP; Attachment 3),

e Dust Control Plan (DCP; Attachment 4)

e Stormwater Pollution Prevention Plan (Attachment 5)

e Accident Prevention Plan and Site Safety and Health Plan (Attachment 6)
1.4.3 Design Plan
The Parcel D-1 Phase II Design Plan: Storm Drain and Sanitary Sewer Removal, Hunters Point
Shipyard, San Francisco, California (Design Plan; ITSI Gilbane, 2013c) included guidance for
SSSD line excavation and site restoration activities within Parcel D-1, in addition to the design

drawings for SSSD line removal activities.

1.4.4 Task-Specific Plans
Task-specific plans (TSPs) were developed for the FSS of the former NRDL site and the ship

berths. They are:

e Task-Specific Plan: Former Naval Radiological Defense Laboratory Site Final Status
Survey, Hunters Point Naval Shipyard, San Francisco, California (NRDL Site TSP; ITSI
Gilbane, 2013d)

o Task-Specific Plan: Radiological Survey and Release of Ship Berths 14, 21, 22, and 29,
Hunters Point Naval Shipyard, San Francisco, California (Ship Berths TSP; ITSI
Gilbane, 2013e¢)

The TSPs describe the survey activities conducted in accordance with the guidelines in the Multi-

Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NUREG-1575; U.S.
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3.0 FIELD ACTIVITIES OVERVIEW

Gilbane holds radioactive material licenses from both the NRC (License No. 04-29353-01) and
the State of California (License No. 9748-07), and performed CTO 0004 under those license
authorities. Gilbane coordinated license responsibilities and management of radioactive
material, including waste, with the Navy and other HPNS contractors providing radiological
services via a memorandum of understanding. Parties included TetraTech EC, Inc.; B & B
Environmental Safety, Inc.; Chicago Bridge & Iron; and Gilbane. LLRW disposal was not
included as part of CTO 0004. The transportation and disposal of LLRW and non-radiological
waste were conducted under separate HPNS basewide waste disposal contracts overseen by the

Navy.

3.1 PERMITS AND NOTIFICATIONS
While permits are not required for TCRA operations, the Navy complies with the substantive

requirements of applicable and relevant permits. Necessary authorizations were obtained from
the Resident Officer in Charge of Construction (ROICC) and the HPNS Caretaker Site Office
(CSO) for implementing and completing the work. Because work activities were conducted
along well-traveled streets, the remedial project manager (RPM), CSO, ROICC, HPNS tenants,
and HPNS security were notified of road closures and changes to traffic flow that was necessary

to support the work.

Storm water management was performed in substantive compliance with the General
Construction Activity Storm Water Permit program set forth by the California Regional Water
Quality Control Board General Permit No. CAS000002, Water Discharge Requirements for

Discharges of Storm Water Runoff Associated with Construction Activity.

3.2 GAMMA WALKOVER SURVEY
A gamma walkover survey (GWS) was performed prior to sampling to identify locations with

the highest potential for elevated residual radioactivity based on their measured levels of gamma
radiation. These locations were routinely selected for biased sampling. The GWS was

performed using a Radiation Solutions, Inc., RS-700 self-contained mobile gamma ray detection
system. The RS-700 system was mounted on a mobile platform (e.g., small tractor or boom lift)

equipped with an adjustable throttle to allow for speed control. The detector was mounted at a
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height of approximately four inches (0.1 m) above the surface, moving at a speed of 1.5 ft

(0.5 m) per second, with each pass spaced 1.5 ft (0.5 m), or less based on detector field of view,
from the previous pass to achieve 100 percent coverage of the area being surveyed. The spacing
of each pass coupled with the detector sensitivity and field of view ensured high-density survey
coverage of the area being scanned.

GWS data were position correlated using a global positioning system (GPS) receiver mated with
a graphical interface system field device. The GPS antenna was mounted above the detector in
such a manner to limit obstructions to aid in keeping the best satellite resolution possible.
Position-correlated measurement data were logged automatically at one-second intervals.
Collected data were retrieved from the RS-700 and processed using numerical and graphical
methods. First, the data were plotted to ensure adequate scan coverage. A tractor speed
histogram was developed using the position-correlated data as a quality control check to verify
the proper speed of the detector over the ground. The data were checked for errors as well as
examined for potential outliers and other anomalous features. Descriptive statistics (e.g., range,
median, mean, and standard deviation) were used to assess the data set. The data were graphed
on a cumulative frequency diagram to test departure from normality and to reveal characteristics
of the data distribution such as dissimilar populations and data set outliers that may not be
apparent otherwise. Locations with measurements greater than three standard deviations above

the data set mean were routinely selected for biased sampling.

Surveys to further delineate suspected contaminated areas were performed using a Ludlum
Model 44-10 gamma scintillation detector coupled to a Ludlum Model 2221 ratemeter scaler.

RS-700 and Ludlum Model 44-10 instrument data are included in Appendix B.

3.3 SAMPLING AND ANALYSIS
Sampling and analysis were performed in accordance with the SAP, included as Attachment 1 to

the Execution Plan (ITSI Gilbane, 2013b). Except where available material to sample was
limited, samples collected were approximately 1,000 grams in size. Visually identifiable foreign
objects and debris were removed manually in the field. Samples were bagged in one-gallon
resealable plastic bags, numbered, logged, and sent for laboratory analysis. Each sample was

labeled and assigned a unique sample identification number. The samples were turned over to

DCN: ITSI-0808-0004-0073 Page 16



Removal Action Completion Report
Parcel D-1 Phase II Radiological Remediation and Support
Hunters Point Naval Shipyard, San Francisco, California

15 cm were transferred along with the surrounding soil to the RSY for processing. No piping or
other material greater than 6 inches (15 cm) was sent to the RSY, nor was non-soil material, that
was encountered during excavation. Material that was identified as radioactive waste was
handled as described in Section 9.1. Non-soil material was characterized, handled, and properly
disposed of. Because it is considered radiologically contaminated, non-soil material was handled
within a radiologically controlled area until survey and sampling data demonstrated otherwise.

Care was taken to contain silt and debris that was inside the piping.

4.7 TRENCH SURVEY AND SAMPLING
Survey and sampling of the excavated trench surfaces (floor and sidewalls) were performed once

soil excavation and pipe removal were complete. Where residual radioactivity above the clean-
up goals was identified, the area was remediated (i.e., soil was removed) and resampled. In the
event no residual radioactivity above the clean-up goals was identified (i.e., no remediation is
required), then the survey data were used to demonstrate that the residual radioactivity levels
inside the excavated trench meet the clean-up goals. Trench survey units did not exceed

10,760 ft* (1,000 m) in total surface area (trench floor and sidewalls).

A GWS was performed over 100 percent of the trench surfaces. The RS-700 system mounted on
an engine powered telescopic boom lift was used. The boom lift served as the working platform
for the technician and provided the ability to survey the trench without worker entry. The
detector was mounted on an arm extending from the boom lift and controlled by the technician,
allowing repositioning of the detector for improved trench floor and wall surveying. The detector
was mounted either vertically or horizontally to enable survey of the trench floor and walls,

respectively.

Twenty random-start systematic and up to 10 biased samples per trench survey unit were
collected from the exposed trench surfaces and analyzed. Where residual radioactivity exceeding
the clean-up goals was identified within the trench, the area was remediated (i.e., excavated) and
post-remediation survey and sampling were performed to verify the clean-up goals are met.
Samples were also collected along the pipe footprint in the trench based on contamination found

on the removed SSSD lines, and to bound remediated areas.
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The number and type of samples collected are shown in Exhibit 4-5. The sample results,
summarized in Exhibit 4-6, demonstrate the effectiveness of the removal action. A single sample
location in Zone G reported a Cs-137 concentration of 0.151 pCi/g, which exceeds Cs-137 clean-
up goal of 0.113 pCi/g. A single sample location in Zone D reported a Sr-90 concentration of
0.404 pCi/g, which exceeds Sr-90 clean-up goal of 0.331 pCi/g. The soil containing the elevated
radioactivity was removed and disposed as LLRW. Bounding samples were collected to verify

remaining soil concentrations were below the clean-up goals.

Exhibit 4-5. Trench Sample Collection

Parameter Number
Number of trench survey units 17
Systematic samples 340
Biased (based on GWS results) samples 110
Pipe footprint/bounding samples 88
Total samples collected 538

Exhibit 4-6. Summary of Trench Sample Results

Parameter Radionuclide of Concern
Ra-226 | Cs-137 Sr-90

Samples analyzed 538 538 67
Samples w/concentration > MDC 536 54 1
Number of sample exceedances 0 1° 1°
Lowest MDC (pCi/g) 0.0304 | 0.00917 | 0.0337
Highest MDC (pCi/g) 0.0508 0.0243 0.165
Minimum concentration (pCi/g) <MDC | <MDC | <MDC
Maximum concentration (pCi/g) 1.03 0.151° 0.404°

Notes:

# Single sample location in Zone G reported 0.151 pCi/g, which exceeds Cs-137
clean-up goal of 0.113 pCi/g. Soil containing elevated radioactivity removed and
disposed as LLRW. Highest post-remediation (i.e., remaining) Cs-137 concentration

was 0.107 pCi/g.

® Single sample location in Zone D reported 0.404 pCi/g, which exceeds Sr-90 clean-
up goal of 0.331 pCi/g. Soil containing elevated radioactivity removed and disposed
as LLRW. Highest post-remediation (i.e., remaining) Sr-90 concentration was below

MDC.

Dose and risk modeling of the trench surfaces was performed in RESRAD using the analytical
results of samples collected from both systematically-spaced and biased locations representing
the post-remediation or “as-left” trench surfaces. Modeling resulted in a maximum dose for the

trenches in any zone of 1.2 mrem/yr with an ELCR of 2.0 x 10,
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Exhibit 8-5. Field Investigation Sample Collection

Type of Sample Number
Bounding samples (excavation floor and walls) 20
Biased (based on highest count rate) samples 12
Stockpile samples (soil removed from excavation) 16
Total samples collected 48

Exhibit 8-6. Summary of Field Investigation Sample Results

Radionuclide of
Parameter Concern
Ra-226 | Cs-137
Samples analyzed 48 48
Samples w/concentration > MDC 47 1
Number of sample exceedances 0 0
Lowest MDC (pCi/g) 0.070 0.038
Highest MDC (pCi/g) 0.170 0.070
Minimum concentration (pCi/g) <MDC | <MDC
Maximum concentration (pCi/q) 0.904 0.046

8.3 ASSESSMENT OF RESULTS
As the result of the post-removal survey and sampling, four discrete ROs were identified and

recovered. These are in addition to the eight ROs that were recovered earlier during the removal
action implementation. The four ROs were recovered from investigation locations identified by
analyzing the GWS data by ROI and contour mapping the results based on z-score. The results
demonstrate how this method enables the discovery of discrete ROs with lower activities at
greater depths (see Exhibit 8-7). The four ROs (RO-09 through -12) were recovered at depths
between 1 to 3 ft bgs with radiation levels as low as 25 microroentgens per hour (uR/hr). The

preceding eight ROs either had much higher activity or were recovered at a shallower depth.

8.3.1 Radiological Objects
Exhibit 8-8 shows the locations where the 12 ROs were recovered. Five ROs were recovered

within the footprint of the former NRDL site, which was identified as a radiologically impacted
area. Two ROs were recovered during excavation of SSSD lines. The remaining five ROs were
recovered outside of areas identified in the HRA (NAVSEA, 2004) as radiologically impacted.
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Highest | Recovery
ID How ldentified Reading® Depth Description
(rR/hr) bgs (ft)
RO-01 | Previously identified by Shaw 3,200 0.5 Button or deck
marker
RO-02 | Previously identified by Shaw 23 0.5 Small chunk of soil
with visible rust
particles in it
RO-03 | Located by GWS on RSY Pad D-28, 4,600 N/A Deck marker
with Soil Pile D0034, from Trench #
04-PD-015, Zone O
RO-04 | Located by GWS on RSY Pad D-03, 4,900 N/A Corroded and
with Soil Pile D0036, from Trench # damaged deck marker
04-PD-016, Zone P
RO-05 | Located by GWS of NRDL-NW 1,500 0.5 1 % inch piece that
survey unit after asphalt removal looked like it had a
clip on one side
RO-06 | Located by the GWS of NRDL-SE 480 1.5 Small chunk of soil
survey unit after asphalt removal with visible rust
particles in it
RO-07 | Located using Ludlum Model 44-10 60 1.5 Small chunk of soil
after the removal of RO-06 with visible rust
particles in it
RO-08 | Located using Ludlum Model 44-10 500 2-3 Corroded and
while collecting biased samples damaged can of some
around sample 04-PD-NRDL-NW- materials
013
RO-09 | Located using ROI contour mapping 460 2-3 Corroded and
of GWS results. damaged metal gauge
or can
RO-10 | Located using ROI contour mapping 420 2-3 Small chunk of soil
of GWS results. with visible rust
particles in it
RO-11 | Located using ROI contour mapping 25 1-2 Small chunk of soil
of GWS results. with visible rust
particles in it
RO-12 | Located using ROI contour mapping 33 1-2 Small chunk of soil
of GWS results. with visible rust
particles in it
Note:

®on-contact or near-surface reading
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Exhibit 8-8. Locations where Discrete Radioactive Objects were Recovered

RO-04
‘Recovered on RSY pad
; _;(;'. post pipe removal

gl ‘Recovered on RSY pad
post pipe removal

Radiological Object (RO)

RO identified by Shaw

RO identified and recovered
by Tetra Tech

Area Requiring
|:| institutional Controls

Buildings

[ nroLsite
D Trench Items Found

EEE 1946 Shoreline Approximation

SSSD Lines Removed
y = by Shaw, 2011

588D Lines Removed
=== by Gilbane, 2014

Note:
Aerial image from Google Earth Pro, March
11, 2017.
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There are two important points to be made. First, the source of the five ROs recovered outside of
areas previously identified by the HRA (NAVSEA, 2004) as radiologically impacted do not
appear to be from surface-related activities involving radioactive material. Their suspected
source is dredge material from San Francisco Bay used to fill in Parcel D-1. To illustrate this, an
approximation of the 1946 shoreline was overlaid on the Exhibit 8-8 map showing the locations
where discrete ROs were recovered. Material dredged from the Bay was used to create the
present shoreline. Since radioluminescent devices containing Ra-226 were used on ships, ship
decontamination, repair, and dismantling activities occurring at or near piers could have resulted
in deck markers, gauges, and small metal pieces being present in the dredge material. Grading of
dredge material is a ready explanation for the discovery of ROs outside of, but adjacent to, the
1946 shoreline.

Second, based on the post-removal survey and sampling results, there is a high degree of
confidence that discrete ROs in the soil to a depth of 2 ft bgs have been identified and recovered.
This is based on the sensitivity of the method described in Section 8.1. To illustrate, post-
processing and analysis of the GWS data resulted in the identification and recovery of an RO
within the former NRDL site after it had undergone an FSS. The GWS performed as part of the
FSS did not identify the RO directly; however, post-processing and analysis of the GWS data
from the former NRDL site and surrounding areas resulted in the location being investigated and

the object being found.

Building on the two points above, there is the potential for ROs to be present in material below
2 ft bgs in Parcel D-1 Phase Il areas where shoreline expansion has occurred in Parcel D-1 since
1946 (i.e., where dredge material from the Bay was used to create the present shoreline). Based
on the Navy’s understanding of how shoreline expansion occurred, the potential is largely
limited to areas around the 1946 shoreline. The likelihood of ROs moving away from the 1946
shoreline is considered incidental and of low probability. The potential for ROs at depth does
not present a dose or risk greater than the results of the dose and risk modeling summarized in
Section 13.2. Land use and activity restrictions that are currently in place prohibit land-
disturbing activities throughout Parcel D-1 in the interim until the Land Use Controls Remedial
Design (LUC RD) in the Final Design Basis Report For Parcel D-1, Hunters Point Naval
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Shipyard, San Francisco, California (ChaduxTt, 2011) is amended to appropriately mitigate any

risk to human health relating to the potential presence of ROs in material below 2 ft bgs.

Figures found in the HRA (NAVSEA, 2004), particularly Appendix C, illustrate what the area
looked like before and after it was developed. There is some degree of uncertainty regarding the
1946 shoreline represented in Exhibit 8-8 supporting a conceptual site model where dredge
material likely was used to build up the elevation of existing near-shore areas, as illustrated in
Exhibit 8-9.

8.3.2 Conceptual Site Model
Grading and construction activities in the newly created and built-up land areas are the most

likely explanation for the discovery of ROs outside of, but adjacent to, the 1946 shoreline
approximation. Therefore, a buffer zone extending beyond the 1946 shoreline approximation is
included with the 2 ft bgs restriction for Parcel D-1 Phase 11 (see Exhibit 8-8). .

Exhibit 8-9. lllustration of Backfilled Near-Shore Areas

dredge material
used as backfill

cleared
(< 2 ftbgs)

buffer zone

1946 shoreline berthing

wall

Exhibit 8-9 illustrates the purpose of a buffer zone. Though discrete ROs may have been
identified and recovered to a depth of 2 ft bgs, areas backfilled with dredge material to depths
greater than 2 ft bgs may extend further inland from the 1946 shoreline. The actual extent is a
function of the original near-shore elevation gradient and the post-backfill final grade. That
information is not available; therefore, an appropriately conservative buffer zone — encompassing
discrete ROs found to date - should be established.

Three general considerations were used in placing the buffer zone shown in Exhibit 8-8. The

area excluded from the area requiring restrictions does not require further action because:
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1. Itis furthest from the shoreline and represents the land area least likely to have been built
up using dredge material;

2. ltisradiologically dissimilar from the southeast portion of the RSY-2 screening pad area
where the discrete ROs were found (see Exhibit 8-3); and

3. Over 2,200 linear ft of trenches were excavated ranging in depth from 2 to 8 ft. The
1,962 cy of excavated soil was radiologically screened without finding a single discrete

RO.
The LUC RD (ChaduxTt, 2011), when amended, will identify the buffer zone extending beyond

the 1946 shoreline approximation area as a radiological area requiring institutional controls
(ARIC) below 2 ft bgs as depicted in Exhibit 8-8.
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9.0 WASTE MANAGEMENT

Waste was managed in accordance with the waste management practices included in Section 3.4
of the Execution Plan (ITSI Gilbane, 2013b). Waste materials generated during this project
included:

e Excavated soil and materials,

e Discrete ROs,

e SSSD piping and related system components,

e Discarded personal protective equipment (e.g., Tyvek™ coveralls, latex gloves), and

e Waste generated during survey and removal activities (e.g., paper towels, filters, tape,
plastic sheeting, and plastic packaging).

The production of solid waste, un-recyclable, and non-biodegradable wastes was minimized
through re-use or recycling of debris found at work sites and by careful use of the appropriate
quantity of materials brought onto the site. The types and quantities of chemicals brought onto

the site were limited to required quantities.

Waste was classified as LLRW, hazardous waste, or non-LLRW and non-hazardous waste.
Waste classification was supported by field observations and laboratory analytical results .
LLRW and hazardous waste was transferred to the Navy’s base-wide LLRW and hazardous
waste contractors and managed under separate waste transportation and disposal contracts. Since
the waste was aggregated with waste generated by other HPNS projects, no specific volumes for
this project are available. Non-LLRW and non-hazardous waste was disposed by Gilbane.

Waste transfer and disposal documentation is included in Appendix O.

9.1 LOW-LEVEL RADIOACTIVE WASTE
Piping debris (clay/metal), manhole concrete, and soil that exceeded the clean-up goals (see

Section 2.3) were designated as LLRW. Discarded personal protective equipment and waste
generated during survey and removal activities was also treated as LLRW as no attempt was
made to survey and release it. The LLRW was shipped to the US Ecology Idaho facility in

Grand View, Idaho, for disposal.

Twelve discrete ROs were recovered during the removal action. The ROs were characterized in
preparation for disposal. A waste information sheet was prepared for each object that details the
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analytical information about the source and includes a photograph of the source, radionuclide
identification, estimated curie content, and radiological survey information. The information was
reviewed by RASO to ensure adequate documentation for disposal as LLRW. Radioactive

object data are included in Appendix P.

In 2002, Executive Order D-62-02 by the Governor, State of California (Davis, 2002) established
a moratorium on the disposal of “decommissioned materials” (i.e., materials with low residual
levels of radioactivity) to Class Il landfills and unclassified waste management units. Class Il

landfills do not accept decommissioned materials.

9.2 HAZARDOUS WASTE
Excavated soil generated from IR Program sites was sampled and analyzed for the associated

chemicals of concern in accordance with the SAP. Material was classified as hazardous waste

based on chemical sampling analytical results.

9.3 NON-HAZARDOUS WASTE
Based on sample analytical results, railroad ties (and railroad tie material) were considered

suitable for release from radiological controls and deemed non-LLRW. The material was
disposed as non-hazardous waste at the Keller Canyon Landfill, a California permitted Class |

landfill in Pittsburg, California, that accepts decommissioned materials for disposal.

Asbestos waste was transported to the Altamont Landfill in Livermore, California, that accepts

friable asbestos wastes.
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10.0 DEMONSTRATION OF COMPLETION

The Phase Il removal action addressed the remaining site features in Parcel D-1 identified as
radiologically impacted in the HRA (NAVSEA, 2004) that were not addressed as part of the

Phase | removal action. Specifically, these were:

e Remaining SSSD lines;

e Former NRDL site;

e Ship Berths 14, 21, 22, and 29; and
e Railroad tie stockpiles.

The removal action is deemed to be complete once the removal action objectives are met. The
removal action objectives for the Phase Il removal action were to: (1) implement the AM (Navy,
2006), and (2) protect the public health and welfare and the environment. Residual radioactivity
was demonstrated to be less than the clean-up goals for surface and volumetric activity given in
Exhibit 2-2, which satisfies the first objective. The second objective was satisfied by
demonstrating that residual radioactivity will result in a TEDE to an average member of the

critical (screening) group of less than 12 mrem/yr and an ELCR of less than 3 x 10™.

10.1 REMAINING SANITARY SEWER AND STORM DRAINS
The remaining SSSD lines in Parcel D-1, shown in Exhibit 1-2, were excavated and removed.

The trenches were characterized and remediated as necessary. An FSS of the excavated trench
surfaces was then performed. Soil removed during trench excavation was screened for re-use as
backfill. Exhibit 10-1 is a comparison of the upper bound sample results for the trench and
backfill, and the resulting dose and risk modeling, versus the clean-up goals (see Section 2.3).
No further action is required and unrestricted release is recommended for removal of SSSD lines
based on the following:

e Remaining SSSD piping and components were excavated and removed. Excavated

trenches were characterized and remediated as necessary. Impacted soil areas with
elevated sampling results were sufficiently bounded and remediated.

e Excavated soil was radiologically screened. Analytical results for Ra-226, Cs-137, and
Sr-90 from systematic and biased samples collected demonstrate the clean-up goals for
volumetric activity have been met for excavated soil re-used as backfill material.

e An FSS of the excavated trench surfaces was performed. Analytical results for Ra-226,
Cs-137, and Sr-90 from systematic and biased samples collected from the excavated
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trench surfaces demonstrate the clean-up goals for volumetric activity have been met for
the trench surfaces.

e Dose and risk modeling of the trench surfaces and the backfill material was performed.
Using a conservative exposure scenario, the modeling results demonstrate the clean-up
goals for dose and risk have been met.

Exhibit 10-1. SSSD Line Removal Results vs. Clean-Up Goals

Type of Clean-Up Measurement CILeJan- Upper Bound
Goal Parameter G P a Trench | Backfill
oal
Volumetric Activity Ra-226 1.0 0.655 0.807
(pCilg) Cs-137 0.113 0.107 0.0968
Sr-90 0.331 <0.165 0.151
Dose (mrem/yr) N/A 12 1.2 0.81
Risk (ELCR) N/A 3x10* | 2.0x10° | 1.2x 107
Note:

& Source: Section 2.3

Trenches were backfilled with soil materials from one of the following two sources:

e Soil screened and cleared on RSY pads and subsequently meeting the clean-up goals. The
soil was accepted upon receipt of written RASO approval. The majority of backfill
consisted of this soil.

e Approved on-base import fill from the “Jericho” soil stockpile dedicated for use as SSSD
line trench backfill.

Based on the samples collected and analyzed from the trench and excavated soil, the soil
concentrations of the radionuclides of concern are less than the clean-up goals. The calculated
dose and risk are less than 12 mrem/y with ELCR less than 3 x 10, which support unrestricted

release.

10.2 FORMER NRDL SITE
An FSS of the former NRDL site was performed to determine whether residual radioactivity is

present in the surface soil at the former NRDL site. Exhibit 10-2 is a comparison of the upper
bound results for the former NRDL site versus the clean-up goals. The surface soil meets the
clean-up goals based on the following:

e GWS was performed over 100 percent of the former NRDL site. Potential scanning

anomalies were investigated and found to represent variability in background. No ROs
were found during the FSS.
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e Impacted soil areas with elevated sampling results were sufficiently bounded and
remediated (or no impacted soil areas with elevated sampling results were found).

e Analytical results for Ra-226, Cs-137, and Sr-90 from systematic samples collected from
the former NRDL site demonstrate the clean-up goals for volumetric activity have been
met.

e Dose and risk modeling performed using a conservative exposure scenario demonstrates
the clean-up goals for dose and risk have been met.

Exhibit 10-2. Former NRDL Site Results vs. Clean-Up Goals

Type of Clean-Up Measurement CILeJan- Maximum
Goal Parameter G P a Value
oal
Volumetric Activity Ra-226 1.38 0.996
(pCilg) Cs-137 0.113 0.113
Sr-90 0.331 0.226
Pu-239 2.59 N/A
Dose (mrem/yr) N/A 12 1.2
Risk (ELCR) N/A 3x10" | 25x10°

Notes:
& Source: Section 2.3
b No analyses performed:; see analyses rules in Section 3.3.1

The surface soil at the former NRDL site was surveyed and sampled in accordance with
MARSSIM (DOD et al., 2000) and dose and risk modeling was performed using the survey and

sampling results.

10.3 SHIP BERTHS 14, 21, 22, AND 29
An FSS of Ship Berths 14, 21, 22, and 29 was performed to determine whether residual

radioactivity was present in the surface soil and structure surfaces (e.g., asphalt, concrete) at the
ship berths. Exhibit 10-3 is a comparison of the upper bound results for Ship Berths 14, 21, 22,
and 29 versus the clean-up goals. The surface soil and structure surfaces meet the clean-up goals
based on the following:

e GWS was performed on 100 percent of the ship berth soil areas. Potential scanning

anomalies were investigated and found to represent variability in background. No ROs
were found.

e Impacted soil areas with elevated sampling results were sufficiently bounded and
remediated (or no impacted soil areas with elevated sampling results were found).

DCN: ITSI-0808-0004-0073 Page 63



Removal Action Completion Report
Parcel D-1 Phase 11 Radiological Remediation and Support
Hunters Point Naval Shipyard, San Francisco, California

e Analytical results for Ra-226, Cs-137, and Sr-90 from systematic samples collected from
the ship berth soil areas demonstrate the clean-up goals for volumetric activity have been
met.

e Radiological surveys performed on remaining ship berth structures demonstrate the
clean-up goals for surface activity have been met.

e Dose and risk modeling performed using a conservative exposure scenario demonstrates
the clean-up goals for dose and risk have been met.

Exhibit 10-3. Ship Berth Results vs. Clean-Up Goals

Type of Clean-Up Measurement Clsan- Maximum
Goal Parameter X a Value
Goal
Volumetric Activity Ra-226 1.0 0.843
(pCilg) Cs-137 0.113 <0.074°¢
Sr-90 0.331 0.326
Pu-239 2.59 <0.036°
Surface Activity Total Alpha 100 88
(dpm/100 cm?) Total Beta 1,000 839
Removable Alpha 20 14
Removable Beta 200 29
Dose (mrem/yr) N/A 12 1.4
Risk (ELCR) N/A 3x 10" 2.8x 107

Note:

# Source: Section 2.3

® Ship Berth 22 location with elevated Cs-137 sample result (0.143 pCi/g)
remediated; post-remediation results less than MDC

¢ MDC reported in lieu of sample result which is less than MDC

The surface soil and structure surfaces at Ship Berths 14, 21, 22, and 29 were surveyed and
sampled in accordance with MARSSIM (DoD et al., 2000) and dose and risk modeling
performed using the survey and sampling results.

10.4 RAILROAD TIE STOCKPILES
The railroad ties were radiologically surveyed, released from radiological controls, and disposed

as non-LLRW. None of the railroad tie material was found to have residual radioactivity

exceeding the clean-up goals (see Section 2.3).
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11.0 COMMUNITY RELATIONS

The public outreach process was conducted in accordance with the Community Involvement Plan
Update, Hunters Point Naval Shipyard, San Francisco, California (Navy, 2014) prepared for
HPNS to facilitate community involvement in the decision-making process.

11.1 PUBLIC INFORMATION
The AM (Navy, 2006), the work plans and reports discussed in Section 1.5, and other

documentation associated with remediation activities at HPNS are contained in the
Environmental Restoration Program Record File for the site. The Environmental Restoration
Program Record File is maintained by Naval Facilities Engineering Command Southwest. The
Navy, as lead agency with state agency concurrence, has overall responsibility for public
participation activities. As such, the above information concerning Parcel D-1 is also available to
the public at two local information repositories: the City of San Francisco Main Library and the
Hunters Point Naval Shipyard Library (located near the entrance to the base). The information
repositories are where the public can review any of the documents associated with the

Environmental Restoration Program Record File. Public Participation

To encourage local participation in the hazardous waste clean-up program at HPNS, the Navy
hosts community meetings. The meetings include presentations of on-going clean-up work at
HPNS to inform the public.

The Navy hosted community meetings on April 9, September 2, and December 2, 2015, and
April 13, 2016 to apprise community members of the remediation work being performed at
HPNS. At each of the meetings, all meeting attendees were invited to ask questions of the Navy
and its contractor and were encouraged to join breakout sessions to discuss and ask
representatives from the regulatory agencies questions about the remediation activities at HPNS.
The Navy also updated the regulatory agencies on the progress of the project, and that

information was relayed to the community through a variety of agency outreach initiatives.
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12.0 REMOVAL ACTION COSTS

A summary of the estimated costs incurred to perform the Phase Il radiological remediation and
support activities at Parcel D-1 as reported in this RACR are shown in Exhibit 12-1. The cost of
this removal action is approximate due to other Navy contractors performing portions of the

removal action activities, such as off-site transportation and disposal.

Exhibit 12-1. Parcel D-1 Phase Il Removal Action Costs

Activity Cost
Project Management and Plans $315,000
Field Work (mobilization/demobilization, removal actions, site restoration) $6,800,000
Reporting and Technical Memorandums $458,000
Total Costs®: $7,537,000

Note:

®does not include LLRW and non-LLRW processed by the Basewide Radiological Contractor and the non-
LLRW Navy transportation and disposal contractor to avoid double-counting of waste costs reported in other
RACRs and /or reports.
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13.0 CONCLUSIONS

The close-out of the Phase 11 removal actions, in conjunction with the close-out of the Phase |
removal actions (Shaw, 2014), completes the radiological remediation of site features identified
by the HRA (NAVSEA, 2004) in Parcel D-1 as radiologically impacted. This included the
radiological surveying, sampling, and remediation performed in Parcel D-1 related to:

e SSSD line removal;

e Former NRDL site FSS;

e Ship Berths 14, 21, 22, and 29 FSS; and

e Railroad tie stockpile survey and disposal.

There are no remaining site features in Parcel D-1 identified as radiologically impacted in the
HRA (NAVSEA, 2004) that have not been addressed.

13.1 CLEAN-UP GOALS
Survey and sample results were quantitatively compared to the clean-up goals for HPNS

established in the AM (Navy, 2006) for the radionuclides of concern identified in the HRA
(NAVSEA, 2004). Material found to be above the clean-up goals has been properly disposed of
off-site. An FSS has been performed and/or survey and sample results provided to justify that
surface soil and other material left in-place and/or re-used as backfill meet the clean-up goals.
Consistent with the ROD (Navy, 2009), further remedial actions (implementation of land use and
activity restrictions) will occur to address risk associated with the potential for ROs in material
below 2 ft bgs.

13.2 DOSE AND RISK MODELING
Dose and risk modeling was performed in RESRAD using sample analytical results. Modeling

resulted in a maximum dose of 1.4 mrem/yr and a maximum ELCR of 2.8 x 10°. This
demonstrated that the residual dose and risk, under the conservative residential farmer exposure
scenario, were below the project dose limit of 12 mrem/yr and an ELCR of 3 x 10™. The
planned future use of Parcel D-1 ranges from recreational to residential use. Since existing land
use and activity restrictions at HPNS prohibit the consumption of food grown on-site, the
ingestion-related pathways included in the modeling are another layer of conservatism that

assures dose and risk results are well within project limits based on planned future re-use.
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Turning off the ingestion-related pathways in the model — making the model consistent with the
food consumption restrictions - reduces the maximum dose and risk by 50 percent. The
maximum dose drops from 1.4 to 0.63 mrem/yr. The maximum ELCR drops from 2.8 x 10 to
1.4 x 10™. These dose and risk results are more appropriate because they reflect actual site
conditions for the residential scenario, which is the most conservative planned future use. The
RESRAD dose and risk results for the survey unit presenting the maximum dose and risk (Ship
Berth Survey Unit 04-PD-SB-14S) are provided in Appendix Q.

Discrete ROs may exist in material below 2 ft bgs (see Section 13.3). However, their discrete
form and buried condition severely restricts their ability to contribute significantly to external,

inhalation, or ingestion exposure pathways.

13.3 DISCRETE RADIOACTIVE OBJECTS

Once the Phase Il removal actions were completed, survey and sampling were performed over a
large portion of Parcel D-1 based on radiation anomalies that were identified outside of areas
identified as radiologically impacted. Discrete ROs were subsequently recovered. There are two
important points to be made:

e ROs recovered outside of areas previously identified by the HRA (NAVSEA, 2004) as
radiologically impacted do not appear to be from surface-related activities involving
radioactive material. Their suspected source is material dredged from San Francisco Bay
used to create the present shoreline. Since radioluminescent devices containing Ra-226
were used on ships, ship decontamination, repair, and dismantling activities occurring at

or near piers could have resulted in deck markers, gauges, and small metal pieces being
present in the dredge material.

e Based on the post-removal survey and sampling results, there is a high degree of
confidence that discrete ROs in soil to a depth of 2 ft bgs have been identified and
recovered.

Based on the above, there is the potential for ROs to be present in material below 2 ft bgs in
Parcel D-1 Phase Il areas where shoreline expansion has occurred in Parcel D-1 since 1946 (i.e.,
where dredge material from the Bay was used to create the present shoreline). Based on the
Navy’s understanding of how shoreline expansion occurred, the potential is largely limited to
areas around the 1946 shoreline. The likelihood of ROs moving away from the 1946 shoreline is

considered incidental and of low probability.
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Land use and activity restrictions that are currently in place prohibit land-disturbing activities
throughout Parcel D-1 in the interim until the LUC RD (ChaduxTt, 2011) is amended to
appropriately mitigate any risk to human health relating to the potential presence of ROs in

material below 2 ft bgs.
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14.0 CERTIFICATION STATEMENT

I certify that this RACR memorializes the completion of the Phase II removal actions conducted
in Parcel D-1 at the former HPNS. The Phase 11 removal actions achieved the radiological
removal action objectives identified in the AM (Navy, 2006) for the remaining site features in
Parcel D-1 identified as radiologically impacted in the HRA (NAVSEA, 2004) that were not
addressed in the Phase I removal actions. The single provision is that notifications of the
potential for ROs to be present in material below 2 ft bgs in Parcel D-1 Phase II areas where
dredge material from the Bay was used to create the present shoreline is required in the Finding
of Suitability to Transfer. This is necessary in order to inform procedures that may be needed if

intrusive site activities below 2 ft bgs are performed in the future at Parcel D-1.

There are no remaining site features in Parcel D-1 identified as radiologically impacted in the
HRA (NAVSEA, 2004) that have not been addressed. No additional construction activities for

remediated areas are anticipated at this time, thus the removal action is deemed complete.

i;\::gopﬁ‘;??g/—-\__\ ;4/(,4;7 = 1 y 2ol g

C BRAC Environmental Coordinator Date
Hunters Point Naval Shipyard
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Technical Memorandum

To: Danielle Janda, Navy Lead Remedial Project Manager
From: Jerry Cooper, Gilbane Principal Health Physicist ﬁ;;a QC?,N,
Date: November 21, 2018

Subject: Technical Approach: Elevated Alpha Surface Activity on Weathered Outdoor
Metal Surfaces; Parcel D-1 Phase Il Radiological Remediation and Support,
Hunters Point Naval Shipyard (Revision 1)

Contract/TO:  N62473-10-D-0808 / CTO 0004 Gilbane Project No.:  J204000400

In performing radiological surveys of ship berths at HPNS, Gilbane has encountered elevated alpha
activity in the range of 100 to 400 dpm/100 cm?on the surfaces of various weathered outdoor metal
surfaces, particularly pier components, which cannot be readily explained by radon and is not suspected
to be due to contamination. The release criterion for ship berth-related alpha activity is 100 dpm/100 cm?.

Background

The Historical Radiological Assessment (NAVSEA, 2004) determined that the ship berths at HPNS were
radiologically impacted primarily as the result of Operation Crossroads decontamination efforts and
secondarily due to the possibility of radium devices existing in the area. The radionuclides of concern for
the ship berths are Sr-90, Cs-137, Ra-226, and Pu-239. Of particular interest here are the alpha-emitting
radionuclides of concern Ra-226 and Pu-239. For simplicity in execution, residual radioactivity on
structure surfaces measured as gross alpha activity is assumed to be either Ra-226 or Pu-239, unless
isotopic analysis is performed or a technical basis for an alternate approach is documented and approved
for use by the Navy. Based on this assumption, the measured alpha activity on the pier components
exceeds the release criterion for alpha activity.

Elevated alpha activity consistently has been found on or near heavily weathered (i.e., rusted) metal
surfaces. Previous studies have ruled out radioactive contamination from Ra-226 or Pu-239, radon
accumulation/build-up, and removable surface activity as the source of the elevated alpha activity. It has
been suspected to be the result of a paint component or a physical phenomenon such as static charge
build-up from wind. Regardless, no definitive answer has been developed as to the source of the elevated
alpha surface activity and how it should be handled.

Research has identified another possible source of elevated alpha activity as electrostatic charge attracting
radon progeny, specifically Po-210. The plate-out of Po-210 on outdoor metal structures has been
confirmed at several DOE sites (Abelquist, pgs. 197, 198). The Po-210 deposition is readily observable
primarily on galvanized metal surfaces or metal that is rusty, oxidized, or weathered and is possibly due
to electrostatic charge. Other radon progeny does not appear to adhere and accumulate as does Po-210.

Method

Building upon previous studies (TetraTech EC, 2013), Gilbane collected samples of metallic shavings,
rust particles and paint scraped from four bollards located at Ship Berth 14. Scrapings were collected
from a 100 cm? area of elevated alpha activity (i.e., ranging from 200 to 300 dpm/100 cm?) on the top of
each bollard. Figure 1 shows a representative bollard from Ship Berth 14 before and after a sample of
scrapings is collected.
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Figure 1 — Photo of Representative Bollard Before and After Scraping Sample Collected

Measurements of total alpha surface activity were taken before and after each scraping was collected to
verify the alpha activity was captured in the scrapings themselves (see attached radiological survey). The
measurements are summarized in Table 1. Surface measurements were taken with a Ludlum Model 43-
93 100-cm? zinc sulfide (silver activated) dual phosphor scintillation detector coupled to a Ludlum Model
2360 alpha/beta dual-channel scaler.

Table 1 — Total Alpha Surface Activity Measurements

Sample Alpha Activity (dpm/100 cm?)
Location | Before Sampling | After Sampling
Bollard #1 218 23
Bollard #2 251 17
Bollard #3 264 17
Bollard #4 348 23

The scrapings from the four bollards were combined into a single composite sample. The sample was
sent to ARS International, LLC, in Port Allen, Louisiana, for analysis consistent with the sampling and
analysis plan appended to the Execution Plan for Parcel D-1 Phase Il Radiological Remediation and
Support, Hunters Point Naval Shipyard, San Francisco, California (ITSI Gilbane, 2013). ARS is
accredited under the DoD Environmental Laboratory Accreditation Program and the CDPH National
Environmental Laboratory Accreditation Program. Five types of analyses, listed in Table 2 below, were
performed.

Table 2 — Laboratory Sample Analyses

Analytical Method Method Number
Gamma Spectroscopy ARS-007/EPA 901.1M
Gross Alpha/Beta ARS-003/EPA 900.0M
Isotopic Pu by Alpha Spectroscopy ARS-026/Eichrom ACW-03
Po-210 by Alpha Spectroscopy ARS-034/HASL-PO-01 RC
Sr-90 by Gas Flow Proportional Counting | ARS-032/Eichrom SRW01

Discussion of Results

The laboratory analytical results (see attached laboratory report) are summarized in Table 3.
Radionuclides listed with no reported activity were not detected as present in a concentration above the
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sample MDC. K-40 is naturally occurring and is found throughout nature wherever there is potassium.
Be-7 is formed in the atmosphere and deposits onto the earth’s crust. The presence of both Cs-137 and
Sr-90 in the sample is not necessarily indicative of contamination from legacy Navy operations. Both are
fission products that are routinely encountered in the environment as a result of the atmospheric testing of
nuclear weapons. The ratio between Cs-137 and Sr-90 are consistent with background levels associated
with the aforementioned atmospheric testing of nuclear weapons (Shapiro, pg. 263). Pb-210 and Pb-214
are progeny of Rn-222. Pb-214 is minutes removed from the decay of Rn-222 and Pb-210 with its 22
year half-life, once present, dissipates slowly.

Table 3 — Laboratory Analytical Results

Analytical Analyte Activity | Uncertainty | MDC | Decay
Method (pCilg) (pCilg) (pCi/g) | Mode
Gamma Be-7 2.821 1.048 | 1.010 B

Spectroscopy K-40 2.248 1.063 1.770 B
Co-60 0.209 | 0.147 B
Cs-137 0.947 0.190 | 0.158 B
Eu-152 0.170 | 0.282 B
Eu-154 0.095 | 0.159 B
TI-208 0.146 | 0.180 B
Pb-210 9.876 1.985 | 2.020 B
Bi-212 1.880 | 2.180 | o/f
Pb-212 0.132 | 0.203 B
Bi-214 2.089 | 1.120 B
Pb-214 0.328 0.192 | 0.324 B
Ra-226 1.372 | 2.290 o
Ra-228 0.325 | 0.588 B
Pa-234 2.604 | 1.360 B
Th-234 0.000 | 2.500 B
U-235 0.433 | 0.592 o
U-238 0.000 | 1.860 o
Am-241 0.110 | 0.184 o
Gross Gross Alpha 24.684 6.848 | 4.233 o
Alpha/Beta Gross Beta 24.345 5.913 | 1.855 B
Isotopic Pu Pu-238 0.101 0.219 o
Pu-239/240 0.159 | 0.295 o
Po-210 Po-210 19.743 1.725 | 0.044 o
Sr-90 Sr-90 0.519 0.342 | 0.241 B

Neither Ra-226 nor Pu-239 was detected as present in the sample. Therefore, a conclusion can be made
that the elevated alpha surface activity is not due to contamination by alpha-emitting radionuclides of
concern. The only alpha-emitting radionuclide detected above the sample MDC was Po-210, whose
activity accounts for 80% of the reported gross alpha activity (i.e., 19.743 + 24.684 = 0.800).

Figure 2 shows the natural decay series for radon. Radon decay products are various isotopes of Po, Pb,
and Bi. Of these isotopes, those with the longest half-lives are Pb-210 (22 years) and Po-210 (140 days).
The rest have half-lives less than 30 minutes and therefore disappear rapidly when removed from the
radon feeder source. As radon decays, its electrically charged progeny attach themselves to dust particles,
which deposit themselves on horizontal surfaces, such as the top of pier components. If the presence of
Po-210 was solely due to this, then sample results would have shown the several Po, Pb, and Bi isotopes
to be present in similar concentrations in some form of secular equilibrium. But this is not the case. Po-
210 parent radionuclides are not present in similar concentrations. So then, the presence of Po-210 at
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concentrations much higher than its parent radionuclides is consistent with plate-out of Po-210 on outdoor
metal structures as has been confirmed at other sites.

Figure 2 — Radon Decay Series

Radon-222
a | 3.8 days
Y
l Polonium-218 ‘ | Polonium-214 | Polonium-210
a | 3.1 minutes @ | 160 microseconds @ | 140 days
B8 B
20 minutes 5.0 days
| Bismuth-214* ‘ { Bismuth-210 —I
B B
27 minutes 22 years
v \ 4 e v
Lead-214* | ‘ Lead-210 | ‘ Lead-206 (stable)

Conclusion

The presence of Po-210 is not unexpected due to radon decay in the environment and its long half-life
(140 days) relative to other radon progeny. The plate-out of Po-210 on outdoor metal structures is a
recognized phenomenon that is readily observable primarily on galvanized metal surfaces or metal that is
rusty, oxidized, or weathered. As analytical results indicate, Po-210 clearly is the dominant alpha-emitter
present in the scraping sample collected from a series of bollards in Ship Berth 14. Po-210 activity
composes 80% of the measured gross alpha activity in the sample.

Therefore, once this technical memorandum is approved for use by the Navy, total alpha surface activity
measurements of weathered outdoor metal surfaces, such as pier components at HPNS, will be multiplied
by a correction factor of 0.2 to remove the alpha activity contribution from the plate-out of Po-210.

Other than Po-210, the several radionuclides listed in Table 3 with reported activity are naturally
occurring beta-emitters. A case could be made for a correction factor for beta activity. However, Gilbane
has not encountered problems with elevated beta activity above the release criteria and does not believe
there is a need for a beta correction factor at this time.
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RADIOLOGICAL SURVEY FORM

CONTRACT NO/ TO NO: N62473-

PROJECT TITLE / LOCATION:

ITSI GILBANE PROJECT NO:

10-D-0808 Rad Remediation D-1, Phase I1/ HPNS 07204.0004
Survey No.: 07204.0004-1107-SBCH Date: 8/6/2014 Location: SB 14 Survey Type: SBCH
Danny Bulilan R =% . ., Ed Palser T ) ——
Tech Printed Name Signature RSO Printed Name Signature
Instrument(s)

Model Serial Cal Due Probe Probe Cal Due BKG BKG BKG BKG Eff. Eff.

Date Model Serial Date a B ¥ pr/Hr o B
2360 278618 | 8/29/2014 | 43-93 |PR311163] 8/29/2014 0.2 137.1 N/A N/A 0.08 0.11

Ship Berth 14

7/22/2014 |

Bollard # 1 Before

Bollard # | After

Bollard # 2 Before

Bollard # 2 After

Bollard # 3 Before

Bollard # 3 After

Bollard # 4 Before

o<} EN] Ho ) QU] NNy ROV IS

Bollard # 4 After

Comments: See Attached Page for Removable Results.

2360 BKGD taken from instrument set up sheet (2 minute).

Direct static readings were collected at each sample location before the sample media was removed and immediately

after. No swipes were taken, see volumetric annalytical data for details.

Page | of 2




1Ibamne RADIOLOGICAL SURVEY FORM
OO0 | e mocyon T s owsave motcr o, omkoms
Survey No.: 07204.0004-1107-SBCH  |Date: 8/6/2014 Location: SB 14 Survey Type: SBCH
Net fi/y : Net a .

# Gross p/y {dpmr‘l[ll:} cmz) Gross a (dpmy/100 c) uR/Hr Location
0001 354 352 34 218 7 # | Before
0002 254 -89 4 23 7 # 1 After
0003 298 105 39 251 7 # 2 Before
0004 219 -243 3 17 7 # 2 After
0005 349 330 41 264 7 # 3 Before
0006 229 -199 3 17 7 # 3 After
0007 378 457 54 348 7 # 4 Before
0008 204 -309 4 23 7 # 4 After
N/A N/A N/A N/A N/A N/A N/A

\ v v v v v

Comments: Gross Static Results Are 2 Min. Counts.
Release Limits: Removable @ 20 dpm/100cm2 B 200 dpm/100cm?2
Total « 100 dpm/100cm2 B 1000 dpm/100cm2
Technician Name Print: Danny Bulilan
Technician Name Signature; |, 2\ __.:: A ¢ N Date: 8/6/2014

= /
Reviewed by: M\___ﬁ_

Date: 3[y, [20i(4

Page 2 of 2




Gm SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location: ITS| Gilbane Project Number:
N62473-10-D-0808 / 0004 Parcel D1 Phase Il / Hunters Point Naval Shipyard 7204.0004
Source Response: Beta I {Blue cells for input} |
Instrument / SN:; 2360/278618 Cal. Due:  29-Aug-14 Setup Date: 08-Jul-14
Probe Type / SN: 43-93/PR311163 Cal. Due:  29-Aug-14 Source Cert. Date:  15-Sep-13
Technician: C. Bryson Source SN: K7-321
Location: HPNS Surface Emission Rate: 27,870 particles/min
Source Type: Tc-99
1. Total Background Counts observed: HV Check/Setting: 800
Chi-squared Calculations
1 249 -25.2 632.5 Background Count Time: 2 minutes
2 291 16.9 283.9 Source/Sample Count Time: 2 minutes
3 246 -28.2 792.4
4 268 -6.1 37.8
5 278 39 14.8
6 317 42.9 1836.1
7 282 7.9 61.6
8 272 2.1 4.6 Average Counts = 274.2 counts
9 298 23.9 568.8
10 262 -12.2 147.6 Average Count Rate = 137.1 cpm
11 279 49 23.5
12 232 -42.2 1776.6 Standard Deviation = 25.4 counts
13 251 -23.2 535.9
14 284 9.9 97.0 Sum of Squares = 12,255
15 233 -41.2 1693.3
16 296 21.9 477.4 Area Correction Factor (ACF) = 1.00 100cm®
17 308 33.9 1145.8
18 248 -26.2 683.8 Scan Observation Interval = 1.00 sec
19 312 37.9 1432.6
20 277 2.9 8.1
0

2. Total Source Counts observed:
Chi-squared Calculations

1 12,700 -224 50,086
2 12,894 -30 888
3 12,801 -123 15,080
4 12,803 -121 14,593
5 12,831 -93 8,612 Average Counts = 12,924 counts
6 13.210 286 81.910
7 13,204 280 78,512 Average Count Rate = 6,462 cpm
8 12,833 -91 8,245
9 12,895 -29 829 Standard Deviation = 124 counts
10 12,944 20 408
11 13,057 133 17,742 Sum of the Squares = 293,977
12 12,863 -61 3.697
13 12,941 17 296 Chi-Squared Statistic = 22.75
14 12,873 -51 2,581
15 12,896 -28 773 Acceptable Ranges for Chi-x*
16 12,974 50 2,520 8.91 to 32.85
17 13,002 78 6,115 (assumes n-1 degrees of freedom; two-tailed
18 12,923 -1 1 distribution @ 95% confidence level)
19 12,894 -30 888
20 12,938 14 202
0
Instrument Efficiency (E;) = 0.2269 cpm/dpm

Net source cts = 12,650 counts Surface Efficiency (E;) = 0.5000 cpm/dpm

Std. Dev. Net = 127 counts Total Efficiency (E;) = 0.1135 cpm/dpm

Net Ct. Rate = 6,325 cpm

MDCR = 125 cpm (@ 95% confidence level)

MDA Scan= 1,559.79 dpm/100 cm®

MDA Static= 493,29 dpm/100 cm®

Bkg count range 223 to 325 (2 sigma)

Source count range 12,675 to 13,173 (2 sigma)

e e 141

Technical Reviewer Date




Sibane SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location: ITS| Gilbane Project Number:
NB62473-10-D-0808 / 0004 Parcel D1 Phase Il / Hunters Point Naval Shipyard 7204.0004

Source Activity Correction Worksheet

Isotope Tc-99
D # K7-321
Initial Activity (dpm) 27,870 Equation: Act, = Act, x e-((.693/t)T)
Ref. Date 15-Sep-13
Half-life (years) 2.13E+05 7.77E+07 days (Half-life)
Current Date 8-Jul-14 296.00 days ()

Corrected Surface Emission Rate =

27,870  particles/min

Equations

Chi-squared Calculations | 72=X(n-n)"2

s = 2.09 counts

s, = minimum detectable number of net source counts in scan observation interval /
i = scan observation interval (sec)

Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i
s; =d' x SQRT(b,

d'= 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
b, = number of background counts in scan observation interval /

Scan Minimum Detectable Concentration (Scan MDC) |Scan MDC = MDCR/(SQRT(p) x E; x ACF) |

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Static MDC i
34+320R b [1+t,8,D'°
(tIENA)

MDC =

Ry = number of background counts over background count time interval t,
ts = sample count time interval (min)

t, = background count time interval (min})

E = total (instrument + surface) efficiency (cpm/dpm)

A = area correction factor (i.e., detector active area divided by 100) {sz}

Review:

Technical Reviewer Date
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SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number:
N62473-10-D-0808 / 0004

Project Title / Location:
Parcel D1 Phase Il / Hunters Point Naval Shipyard

ITSI Gilbane Project Number:
7204.0004

Source Response: Alpha
Instrument / SN: 2360/278618 Cal. Due:
Probe Type / SN: 43-93/PR311163 Cal. Due:
Technician: C. Bryson
Location: HPNS
1. Total Background Counts observed:
Chi-squared Calculations
1 0 -0.4 0.1
2 0 -0.4 0.1
3 0 -0.4 0.1
4 2 1.7 27
5 0 -0.4 0.1
6 0 -0.4 0.1
I 0 -0.4 0.1
8 0 -0.4 0.1
9 1 0.7 0.4
10 0 -0.4 0.1
11 0 -0.4 0.1
12 0 -0.4 0.1
13 0 -0.4 0.1
14 0 -0.4 0.1
15 0 -0.4 0.1
16 0 -0.4 0.1
17 1 0.7 04
18 0 -0.4 0.1
19 2 17 270
20 1 0.7 0.4
0
2. Total Source Counts observed:
Chi-squared Calculations
1 14,498 -79 6,225
2 14,546 -31 955
3 14,466 -111 12,299
4 14,442 -135 18,198
5 14,703 126 15,901
6 14,534 -43 1,840
7 14,459 -118 13,900
8 14,485 -92 8.446
9 14,662 85 7,242
10 14,579 2 4
i 14,816 239 57,169
12 14,911 334 111,623
13 14,327 -250 62,450
14 14,458 -119 14,137
15 14,566 -1 119
16 14,857 280 78,456
17 14,637 60 © 3,612
18 14,588 11 123
19 14,403 -174 30,241
20 14,601 24 581
0

Net source cts = 14,577 counts

Std. Dev. Net = 153 counts

Net Ct. Rate = 7.288 cpm

MDA Scan= N/A  dpm/100 cm?
MDA Static= 44.73  dpm/100 cm’
Bkg count range 0 to 2
Source count range 14,271 to 14,882

e 7

I {Blue cells for input} |

29-Aug-14 Setup Date:  08-Jul-14
29-Aug-14 Source Cert. Date:  15-Sep-13
Source SN: K7-323
Surface Emission Rate: 23,650 particles/min
Source Type: Th-230
HV Check/Setting: 800
Background Count Time: 2 minutes
Source/Sample Count Time: 2 minutes
Average Counts = 0.4 counts
Average Count Rate = 0.2 cpm
Standard Deviation = 0.7 counts
Sum of Squares = 9
Area Correction Factor (ACF) = 1.00 100cm?
Scan Observation Interval = 1.00 sec

Average Counts = 14,577 counts
Average Count Rate = 7,288 cpm
Standard Deviation = 153 counts
Sum of the Squares = 443,522
Chi-Squared Statistic = 30.43

Acceptable Ranges for Chi-x
8.91 to 32.85
(assumes n-1 degrees of freedom; two-tailed

distribution @ 95% confidence level)

0.3082 cpm/dpm
0.2500 cpm/dpm
0,070 cpmidpm

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =
MDCR =

N/A cpm (@ 95% confidence level)

(2 sigma)
(2 sigma)

-8

Technical Reviewer

Date




Gm SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location: ITSI Gilbane Project Number:
N62473-10-D-0808 / 0004 Parcel D1 Phase |l / Hunters Point Naval Shipyard 7204.0004

Source Activity Correction Worksheet

Isotope Th-230
D # K7-323
Initial Activity (dpm) 23,650 Equation: Act, = Act, x e-((.693/t)T)
Ref. Date 15-Sep-13
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 8-Jul-14 296.00 days (1)
Corrected Surface Emission Rate =
23,650 particles/min
Equations

Chi-squared Calculations

5 = 0.07 counts

s, = minimum detectable number of net source counts in scan observation interval i
i = scan observation interval (sec)

Minimum Detectable Count Rate (MDCR) MDCR = s, x 60//
s, =d' x SART(b

d'=1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
b; = number of background counts in scan observation interval /

Scan Minimum Detectable Concentration (Scan MDC) ]Scan MDC = MDCR/(SQRT(p) x E; x ACF) [

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Static MDC
_34329R 1+t 4,
(t HEXA)

MDC

Ry, = number of background counts over background count time interval t,
t. = sample count time interval (min)

ty = background count time interval (min)

E = total (instrument + surface) efficiency (cpm/dpm)

A = area correction factor (i.e., detector active area divided by 100) (c:mzj

Review:
S 2-8-14

Technical Reviewer Date




l SR LUDLUM MEASUREMENTS, INC.
Scientific and Inaustnal CERT!FJ’CA TE OF CAL!BRA TION 501 Oak Sireel 10744 Dutchiown Road

Instruments 325-225-5404 B65.-392-46(11
Sweatwater TX 78556 U.SA Knoxvilie TN 37932 US.A
CUSTOMER  ENVIRACHEM, INC _ ORDER NO 20229136/396037
Mifg Lugium Measurements. Inc Model 2380 Seral No Q 7861
Mfg Ludium Measurements. Inc Model 43-93 Senal No P/Z 3”/ 4 ’3
Cal Date 29-Aug-13 Cal Due Date 29-Aug-14 Cal Interval 1Year Meterface 202-855
Check mark  vApplies to applicable instr. and/or detector AW mig. spec T Ta. - 'k RH 36 % Al 701.8 mm Hg
New Instrument Instrument Received ~ ——Within Toler. +-10% 10-20% Qut of Tol Requiring Repair Other-See comments
v~ Mechanical ck. v Meter Zeroed Background Subtract Input Sens. Linearity
FIS Resp ck v  Resetck v Window Operation v Geotropism
v Audio ck. v~ Alarm Setting ck v/ Batt ck. (Min Voit) 22 VDC  ~—~RS-232 Port OK
~—Calibrated in accordance with LMI SOP 14 8 rev 12/05/8¢ Calibratad in accordance with LMI SOP 14 @ rev 02/07/97
Instrument Volt Set 800 vV
v’ HV Readoul (2 paints)  Ref/Inst 500 / S-O[ V' Ref/lnst 2000 / Qoo / v
Firmware Version 3({ olor2q (EEPROM Settings)
Alpha Threshold | Ao wmu User Time i
Beta Threshold 3.5 Sfia Alpha Alarm 9?;???
Beta Window 30 P Beta Alarm ‘75’7?{?
Overload _Sa‘ Y To SiamuleTe ,f% k7 [feak. AIB Alarm IG5 F
Instrument calibrated with a ¢ cable Model 2360 Date ] /?? /Rel3
High voltage set with detector NoT (orae el Calibration Date Due: B[R/ Rosy
COMMENTS:

Gamma Callbration GM detectors positioned perpendicular lo source except for M 44-9 in whigh the fran of probe faces source

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
%1000 400k cpm Y05 Yoo
x1000 100k cpm 0/ /00
x100 40k com VoS Yoo
x100 10k cpm lo | roc
x10 4k cpm Yos Yoo
x10 1k cpm lo| /¢
x1 400 cpm Yos5 Yoo
x1 100 cpm _ V=0 1Py
*Uncenainty within £ 10%  C.F. within = 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING®
ggétc?clnul 400kepm Yo03Y ©) Yop3Y {(,J) Seale
40Kcpm Y003 Y00 3
4kepm Yoo Yoo
400cpm Yo Yo
40cpm Y 4

Ludium Measurements, Inc certifies that the above instrument has been calibrated by slandarcs irazeanle to ihe Malional Instilue of Siandards and Technoiogy, o 10 the calibration faciiies of
ather International Standards Organlzalnan mambers or nave been canved from accoped values of nawra physical constalits o 1ave teen darved by the ralio tyre of calibration lechmguas

The callbiation systam conforms lo the requitaments of ANSUNGSL Z540-1-1984 ang ANSI N323-1678 State of Texas Calibration License No LO-1963
Reference Instruments and/or Sources: _ Ds9 280 720 734 781 113 1616 1696 5105 5717C0 5718C0
60846 T08G7 73410 E551 ES552 G112 M&6S 5-304 S-1054 T-304 878 T10081 Ti0082 YaB2

v~ Alpha S/N Pu238 SN:7053 v Beta SIN TcO9SN 5280, SrYY0SN 5281 Other

v M 500 SIN 190566 Oscilloscope S/N v~ Muttimeter S/N 86250390
Calibrated By fﬂm %—’ Date 9? ‘/9(/‘9- / ‘3
Reviewed By L Date 2“\% Ub 3

This carlilicati shall not be reproduced exceplinfull withaulthe written sppoval of Ludlum Maaswramonts. Ine AC Inst. Passed Dislectric (Hi-Pot) ang Continuty Test
FORM CX28 0212672013 Faoe [ o Only Falled



501 Dak Street
325-235-5494

Designer and Manufacturer
l of

Scientific and Ingusinai

LUDLUM MEASUREMENTS, INC.

10744 Dutcntown Road
865-392-4601

InsteurEnts Sweetwater, TX 79555, USA  Knoxvilg TN 37832 U SA
Bench Test Data For Detector
Detector 43-93 Serial No. F/Z 3}{]6 . | Order #. 20229136/396037
Customer  ENVIRACHEM, INC Alpha Input Sensitivity [2 o mv
Counter 2360 Serial No. ?‘7 &g é/ 78 Beta Input Sensitivity 3 S mv
Count Time TMinute Beta Window 30 mv
Tther Distance Scurce to Detector SU/{Q €.
Isotope PUQ 34} Isotope 7-(, ‘;é Isotope 5/?'"7()
High Background Size 9‘{5’006’,&" Size 733!00% Size 7723 -@m
Voltage Alpha Beta Alpha Beta Alpha Bela Alpha Scla
750 . A 131  Yhg 3SY  Re¢ N34 D RoYES
775 3 126 S(zg. 332 A )y75a @ 25823
00 | R37  ssal _¥3a. 16 %093 Y DorA
g2s z 276 5570 Sos’ A3 R0973 Y 33433
3sSo 2 275 S6b7  Sb4 27 RA3¢33 Y 33<HS

10% after 15 hour static test using 39" cable

Gas Proporticnal detector count rate decreased

<
£

Gas proportional detector count rate decreased

Signature ’ﬂkﬁg ;L/ét—

Page am &

FORM (483 02/26/2013 ,
o Serving The Nuclear Industry Since 1962 e

10% after 5 hour static test using 39" cable and alphal/beta counter

Date Q?a’%’ﬁ‘ /3



Model 2360

Log Data

.

Header
Header
Header
Header
Header
Header &;
Locatian:

Oy b e Do

Calibration Due Date:

Model
Model

Logged Samplss:

User PC

&lpha

Be

Rlphz + Beta

Alpha
Beta
+ Beta

\ipha

Scaler

John Q. Public
SN: 27856186

SN: PR311163
Site: Bldg 1
RM 008, Wali
Comment

=

o8/
0B/
1%

2360 Date:
2260 Time:

0
Count Time

Ratemster &

Ratemster
Ratemeter

-+ 1
Tl

Al

Ta

Date:

08/29/2013 11:17:31 aM

Time:

28/2014
29/2013
40:33 aM

: 0.1 minutes
arm
arm
arm

Setpaint:
Setpoint:
Setpoint:

[ BT R TS ]
A AL D
AD DA
D W o
W o
(Tali sl

o

559589
299853
999599

Setpoint:
Setpoint:
Setpeint:



§ Eckert & Ziegler

Isotope Products

Tel 661:309-1010
Fax 661:257-8303

24937 Avenue Tibbitts
Valencia, California 91355

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Tc-99

Customer:

Half-life: (2.13 £ 0.05)E+05 years P.0. No.:

Catalog No.: EAB-099-47LB
Source No.: K7-321

Physical Description:

Capsule type:

Nature of active deposit:
Active diameter/volume:
Backing:

Cover:

moow»

Radioimpurities:
None detected

Method of Calibration:

Reference Date:

Contained Radioactivity:

Disk (47 mm OD x 0.76 mm THK)

RES, LLC
10557 EZIP

15-Sep-13  12:00 PST
22.83 nCi 8447 Bq

Electrodeposited and diffusion bonded Technetium metal

41 mm
Stainless steel
None

CAUTION!
DELICATE SURFACE
DO NOT WIPE
ACTIVE AREA

This source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty:

B. Type B (systematic) uncertainty:

C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

0.4
3.0
0.0
3.0

H H+ H+ ¥

- See reverse side for leak test(s) performed on this source.
- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a surface emission rate of 27870 B/min in 21 on 28-Aug-13.

N
33 27-Avg-13
ality Control Date

Medical Imaging Laboratory

IS0 9001 CERTIFIED

24937 Avenue Tibbitts Valencia, California 91355

%
%
%
%

EZIP Ref. No.:

1684-91

Industrial Gauging Laboratory

1800 North Keystone Street

Burbank, California 91504



THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO DETERMINE THE |
SOURCE DESCRIBED ON THE FRONT SIDE. THE LEAK TESTS INDICATED BELOW WERE EITHER TAKEN

L. . L e ke ik

=

L

Standard Wipe Test

The source was wiped over its entire surface with a moistened filter paper disk. After drying, the disk was checked
for activity using a scintillation detector.

Special Wipe Test
The source was wiped over its entire surface with moistened polystyrene. The polystyrene was then dissolved in a
liquid scintillation cocktail and counted in a liquid scintillation counter.

Distilled Water Soak Test

The source was immersed in distilled water and maintained at (50 + 5)°C for a minimum of four hours or room
temperature (20 + 5)°C for 24 hours. After removal of the source, the liquid was a) checked for activity using a
liquid scintillation counter, or b) evaporated in a planchet and the residue checked for activity using a windowless
proportional counter or end-window G.M. tube.

Liquid Scintillation Soak Test
The source was immersed for a minimum of 3 hours at room temperature(20 + 5)°C in a liquid scintillation cocktail,
which does not attack the source’s outer surface material. The source was stored away from light to avoid photolumi-
nescence. The sealed source was then removed and the activity of the liquid scintillation cocktail was measured.

Gas Source Test
The source was placed in a vacuum desiccator and maintained at a pressure of <10 mm Hg for not less than 12 hours.
The activity was checked by introducing air into the desiccator and monitoring the air with an end-window G.M. tube.

Ampoule Leak Test

The ampoule was kept in an inverted position on a filter paper disk or polystyrene wipe for a minimum of 16 hours. The
wipe was then checked for activity using a scintillation detector or liquid scintillation counter.

Bubble Leak Test

The container was pressurized to its fill pressure; then soapy water was applied over its valve and neck or, the valve
and neck of the vessel were immersed in water. If no growing bubbles were observed, the container was considered
leak free.

Wipe Test for Industrial Ni-63 Sources
The sources were wipe tested by an approved sampling plan, which called for either 100% of the batch to be
individually wipe tested, or, a subset thereof. The wipe test(s) used to test for removable contamination and the results
of those tests are recorded on the front of this form.

Pressure Test for Triotech Kr-85 Sources
Prior to filling the vessel with Kr-85 gas, the vessel was evacuated to <6 mm Hg, the gas manifold system shut off and
the system allowed to stand for a minimum of 30 minutes. A vacuum difference not greater than the known vacuum loss
of the manifold system itself signified the vessel did not leak.

Leak Test Not Applicable
The active area of the source is uncovered or is protected by a very thin coating. Although the deposit is adherent, it is
not designed or certified to pass a standard leak test. The inactive portions of the source have been checked using the
standard wipe test or special wipe test depending on the nuclide.

Other Leak Test

IPL Form0Q05 Rev. E



§ Eckert & Ziegler

Isotope Products

Tel 661:309+1010
Fax 661+257-8303

24937 Avenue Tibbitts
Valencia, California 91355

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide:  Th-230

Customer:

Half-life: (7.54 + 0.03)E+04 years P.0. No.:

Catalog No.: EAB-230-47LB
Source No.: K7-323

Physical Description:

Capsule type:

Nature of active deposit:
Active diameter/volume:
Backing:

Cover:

moome

Radioimpurities:
None detected

Method of Calibration:

Reference Date:

Contained Radioactivity:

RES, LLC

10557 EZIP

15-Sep-13  12:00 PST
21.09 aCi 7803 Bg

CAUTION!
Disk (47 mm OD x 0.76 mm THK) e TR
Electrodeposited and diffusion bonded oxide ACTIVE AREA
41 mm
Stainless steel
None

This source was assayed using a windowless internal gas flow proportional counter

Uncertainty of Measurement:
A. Type A (random) uncertainty.

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

Notes:

0.4
3.0
0.0
3.0

H # H K

- See reverse side for leak test(s) performed on this source.
- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years,
- This source had a surface emission rate of 23650 a/min in 21T on 28-Aug-13.

(Quality Control

29-Avq -3
Da¥e

Medical Imaging Laboratory

ISO 9007 CERTIFIED

%
%
%
%

EZIP Ref No.: 1684-91

24937 Avenue Tibbitts Valencia, California 91355

Industrial Gauging Laboratory

1800 North Keystone Street  Burbank, California 91504



THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO DETERMINE THE IN {
SOURCE DESCRIBED ON THE FRONT SIDE. THE LEAK TESTS INDICATED BELOW WERE EITHER TAKEN

e s B B B

b

L

BELOW CONTAINED <5 nCi (185 Bg) OF REMOVABLE ACTIVITY UNLESS OTHERWISE STATED ON THIS CE}

Standard Wipe Test

The source was wiped over its entire surface with a moistened filter paper disk. After drying, the disk was checked
for activity using a scintillation detector.

Special Wipe Test
The source was wiped over its entire surface with moistened polystyrene. The polystyrene was then dissolved in a
liquid scintillation cocktail and counted in a liquid scintillation counter.

Distilled Water Soak Test

The source was immersed in distilled water and maintained at (50 = 5)°C for a minimum of four hours or room
temperature (20 + 5)°C for 24 hours. After removal of the source, the liquid was a) checked for activity using a
liquid scintillation counter, or b) evaporated in a planchet and the residue checked for activity using a windowless
proportional counter or end-window G.M. tube.

Liquid Scintillation Soak Test
The source was immersed for a minimum of 3 hours at room temperature(20 + 5)°C in a liquid scintillation cocktail,
which does not attack the source’s outer surface material. The source was stored away from light to avoid photolumi-
nescence. The sealed source was then removed and the activity of the liquid scintillation cocktail was measured.

Gas Source Test
The source was placed in a vacuum desiccator and maintained at a pressure of <10 mm Hg for not less than 12 hours.
The activity was checked by introducing air into the desiccator and monitoring the air with an end-window G.M. tube.

Ampoule Leak Test

The ampoule was kept in an inverted position on a filter paper disk or polystyrene wipe for a minimum of 16 hours. The
wipe was then checked for activity using a scintillation detector or liquid scintillation counter.

Bubble Leak Test
The container was pressurized to its fill pressure; then soapy water was applied over its valve and neck or, the valve
and neck of the vessel were immersed in water. If no growing bubbles were observed, the container was considered
leak free,

Wipe Test for Industrial Ni-63 Sources
The sources were wipe tested by an approved sampling plan, which called for either 100% of the batch to be
individually wipe tested, or, a subset thereof. The wipe test(s) used to test for removable contamination and the results
of those tests are recorded on the front of this form.

Pressure Test for Triotech Kr-85 Sources
Prior to filling the vessel with Kr-85 gas, the vessel was evacuated to <56 mm Hg, the gas manifold system shut off and
the system allowed to stand for a minimum of 30 minutes. A vacuum difference not greater than the known vacuum loss
of the manifold system itself signified the vessel did not leak.

Leak Test Not Applicable

The active area of the source is uncovered or is protected by a very thin coating. Although the deposit is adherent, it is
not designed or certified to pass a standard leak test. The inactive portions of the source have been checked using the
standard wipe test or special wipe test depending on the nuclide.

Other Leak Test

IPL Form0Q05 Rev. E



2609 North River Road, Port Allen, Louisiana 70767
(800) 401-4277 -- FAX (225) 381-2996

eARS
INTERNATIONAL

ARS International, LLC

Laboratory Analysis Report

ARS1-14-01921

Prepared for:

ITSI Gilbane

Ed Palser
2730 Shadelands Drive
Walnut Creek, CA 94598

epalser@gilbaneco.com

Phone: (505) 400-4076

ol

Project Manager R \ Management Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of the client.

Contact Person: Questions regarding this analytical report should be addressed to:

Project Manager

ProjectManagers@amrad.com

Phone: 225.381.2991
Fax: 225.381.2996

LELAP Cert# 01949




eARS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

ARS Sample Delivery Group:
Client Sample ID:

ARS1-14-01921

04SBD-14 (B1-B4)-001

1 (800) 401-4277

Request

FAX (225) 381-2996

or PO Number:

ARS Sample ID:

N/A

ARS1-14-01921-001

Sample Collection Date: 07/22/14 Date Received: 07/24/14
Sample Matrix:  Soil/Solid/Sludge Report Date: 08/15/14
Anal}/sis Analysis csu MDC bLC Qual Anal}/sis Analysis Analy;is Analygis Tracer/Chem
Description Results +/-2s Units Test Method Date/Time Technician Recovery
K-40 2.248 1.063 1.770 0.885 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDT N/A
CO-60 -0.020 0.209 0.147 0.074 u pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
BE-7 2.821 1.048 1.010 0.505 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDT N/A
Cs-137 0.947 0.190 0.158 0.079 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 DT N/A
EU-152 0.040 0.170 0.282 0.141 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
EU-154 0.000 0.095 0.159 0.080 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDoT N/A
TL-208 -0.057 0.146 0.180 0.090 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
PB-210 9.876 1.985 2.020 1.010 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 DT N/A
BI-212 -0.228 1.880 2.180 1.090 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
PB-212 0.087 0.132 0.203 0.102 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDoT N/A
Bl1-214 0.251 2.089 1.120 0.571 V] pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDT N/A
PB-214 0.328 0.192 0.324 0.162 pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDT N/A
RA-226 0.198 1.372 2.290 1.145 V] pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDT N/A
RA-228 0.031 0.325 0.588 0.294 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JDoT N/A
PA-234 -0.608 2.604 1.360 0.680 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
TH-234 0.000 0.000 2.500 1.250 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
U-235 0.066 0.433 0.592 0.296 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
U-238 0.000 0.000 1.860 0.930 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
AM-241 -0.002 0.110 0.184 0.092 U pCi/g ARS-007/EPA 901.1M 07/24/14 16:05 JoT N/A
GROSS ALPHA 24.684 6.848 4.233 2.005 pCi/g ARS-003/EPA 900.0M 07/25/14 15:18 CB N/A
GROSS BETA 24.345 5.913 1.855 0.909 pCi/g ARS-003/EPA 900.0M 07/25/14 15:18 CB N/A
PU-238 0.032 0.101 0.219 0.065 pCi/g ARS-026/Eichrom ACW-03 | 07/29/14 15:38 JB 8%
PU-239/240 0.081 0.159 0.295 0.103 pCi/g ARS-026/Eichrom ACW-03 |  07/29/14 15:38 JB 8%
PO-210 19.743 1.725 0.044 0.022 pCi/g ARS-034/HASL-PO-01 RC| 07/30/14 16:24 BJS 46%
SR-90 0.519 0.342 0.515 0.241 pCi/g ARS-032/Eichrom SRWO01 | 08/08/14 16:59 BJS 83%
NOTES:
VLM

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself.

Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949




INTERNATIONAL

QC Results Report

2609 North River Road, Port Allen, Louislana 70767

1 (800) 401-4277 FAX (225) 381-2996

Sample Delivery Group: ARS1-14-01921

Date Received: 07/24/14
Laboratory Control Sample Evaluation
Lcs
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results CSU 1 (2s) DL Value Qual Units Test Method Date/Time Techniclan | Recovery (%) Ac;ea;:‘ta:ce
ARS1-B14-01743| LCS Sr-90 20.07 3.14 0.54 19.59 pCi/g | ARS-032/EPA 905.0| 8/8/14 16:59 BIS 102 75%-125%
Blank Evaluation
Analysis QcC Analysis Expected Report Analysis Analysis Analysis
Batch Type Analyte Results Csu 1 (2s) MbC Value Qual Units Test Method Date/Time Technician
ARS1-B14-01743( MBL Sr-90 0.17 0.31 0.52 NA V] pCi/g | ARS-032/EPA 905.0f 8/8/14 16:59 BlS
RER Duplicate Evaluation
RER
Analysis QC Analysis Analysis Analysis Analysis Analysis .
Batch Type Description RESUItiL CSU1(2s)| Result2 |CSU2 (2s)f Qual Units Test Method Date/Time Techniclian RER AcceptanceR
ange
ARS1-B14-01743| LCSD Sr-90 20.07 3.14 18.96 2.97 pCi/g | ARS-032/EPA 905.0| 8/8/14 16:59 BJS 0.18 <1
DER Duplicate Evaluation
DER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Resultit Csu1(2s) Result 2 |CSU 2 (2s)| Qual Units Test Method Date/Time Technician DER AcceptanceR
ange |
ARS1-B14-01743| LCSD Sr-90 20.07 3.14 18.96 2.97 pCi/g | ARS-032/EPA 905.0] 8/8/14 16:59 BJS 0.51 <3

Project Manager Review

Notes: American Radiation Services, Inc. assumes no liability for .he use or interpretation of any analyticai results
provided other than the cost of the analysis itself. Reproduction of this report in less than full requires the written

consent of the client.

LELAP Certificate# 30658

NELAP Certificate # E87558



Analytical Batch AR B14-0

) SDG ARS1-14-01921
- Analysis Gross Alpha/Beta (Soil, Sludge, Waste,

INTERNATIONAL Analysis Test Method ARS-003/Gas Proportlonal Counter
- Analysis Code GPC-A-003
QC Results per Analytical Batch S

Acceptable QC Performance Ranges

Laboratory Control Sample Recovery (%): > 75 < 125
Matrix Spike Recovery (%): > 60 < 140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): < 25
Analysis 07/25/14 15:18 Analysis AMRAD\CBAILEY
Laboratory Control Sample Date 07/25/14 15:18 Technician AMRAD\CBAILEY
Analysis Batch Sample 1D QC Type Analyte Results CSU (2s) Expected Value LCS Rec (%) |
ARS1-B14-01589-01 LCcS GROSS ALPHA 6.9 1.6 6.3 109 0.18
ARS1-B14-01589-01 LCS GROSS BETA 49 11 39 125 0.20
H Analysis 07/25/14 15:18 Analysis AMRAD\CBAILEY
Dupllcate RER/DER/RPD Date 07/25/14 15:18 Technician AMRAD\CBAILEY
Analyte Result LCS | CSU LCS (25) Results LCSD | CSU LCSD (2s) |
GROSS ALPHA 6.87 1.63 6.38 1.52 0.16 0.43 7.4
GROSS BETA 49.0 11.5 48.4 11.3 0.03 0.07 1.2
Analysis 07/25/14 15:18 Analysis AMRAD\CBAILEY
Method Blal‘lk Date 07/25/14 15:18 Technician AMRAD\CBAILEY
Analysis Batch Sample ID | QC Type [ Analyte | Results | csu (2s) | MDC | Qual
ARS1-B14-01589-03 MBL GROSS ALPHA -0.018 0.078 0.14 u
ARS1-B14-01589-03 MBL GROSS BETA -0.04 0.12 0.20 U

{01%40

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than
the cost of the analysis itself. Reproduction of this report in less than full requires the written consent of the client.
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Analytical Batch AR B314-0 D8
SDG ARS1-14-01921
Analysis Plutonium Solid, Waste, Biota, Sediment,
Analysis Test Method ARS-026/Eichrom ACW-03-15
- Analysis Code ASP-A-023
QC Results per Analytical Batch Report Units = ,

Acceptable QC Performance Ranges

QC Sample Type Performance Items and Ranges
Laboratory Control Sample Recovery (%): > 75 <125
—_M_at;x S_l.;ll_(e ' Recovery (%): > 60 < 140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): <25
Laboratory Control Sample Analysls | 07720714 15:38 | Analvsis JBYRD
Analysis Batch Sample ID QC Type Analyte ‘ Results I CSU (2s) Expected Value I LCS Rec (%)

ARS1-814-01598-01 PU-239/240

Analysis
Techniclan

Duplicate RER/DER/RPD | Anelvsls | 07/29/14 15:38

CSU LCS (2s) i Results LCSD | CSU LCSD (25)

Analyte Result LCS

PU-239/240 0.68
Analysis 07/29/14 15:38 Analysls JBYRD
Method Blank Date 07/29/14 15:38 Technician JBYRD
A B a ple D Q pe Ana e R D Qua
ARS1-B14-01598-03 MBL PU-238 -0.016 0.016 0.069 u
ARS1-B14-01598-03 MBL PU-239/240 0.000 0.028 0.069 u

Vi,

Notes: American Radiatlon Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than
the cost of the analysis itself. Reproduction of this report in less than full requires the written consent of the client.
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QC Results per Analytical Batch

INTERNATIONAL

Analytical Batch

SDG

ARS1-14-01921

Analysis

Gamma Spec (Solid)

Analysis Test Method

ARS-007/EPA 901.1M

Analysis Code

GAM-A-020

Report Units

pCi/g

QC Sample Type

Acceptable QC Performance Ranges

Performance Items and Ranges

Laboratory Control Sample Recovery (%): > 75 < 125
Matrix Spike Recovery (%): > 60 < 140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): < 25
Laboratory Control Sample e i 07/24/1413:35 | (LTSS BzF

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) | Expected Value LCS Rec (%) |
ARS1-B14-01573-01 3900 40838 119 410
ARS1-B14-01573-01 LCS C0-60 57500 2300 50514 114 480
ARS1-B14-01573-01 LCS CS-137 47300 2000 40351 117 210

- Analysis . Analysis
Dup"cate RER/DER/ RPD Date CRYES10 KT Technician BzF

Analyte

Result LCS

CSU tCS (2s)

Results LCSD

1 CSU LCSD (2s)

CO0-60 57500 2301 53600 2151 0.87 2.40 7.0
CS-137 47300 1981 44320 1826 0.79 2.18 6.5
Method Blank Analysis 07/24/14 16:53 Analysis DT
e Date : Technician
B P Q pe A e Re D Q

ARS1-B14-01573-03 MBL AM-241 0.4 1.1 1.9 U
ARS1-B14-01573-03 MBL CO-60 0.59 0.94 1.6 U
ARS1-B14-01573-03 MBL CS-137 -0.3 5.8 1.9 U

rm

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than
the cost of the analysis itself. Reproduction of this report in less than full requires the written consent of the client.
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INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

QC Results Report

1 (800) 401-4277 FAX (225) 381-~2996

Sample Delivery Group:

ARS1-14-01921

Date Received: 07/24/14
Laboratory Control Sample Evaluation
Lcs
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results csu1(2s) LD Value Qual Units Test Method Date/Time Technician |Recovery (%) Ac:e::a:ce
ARS1-B14-01600 | LCS P0-210 6.380 0.559 0.014 6.484 pCi/L | ARS-030/Eichrom OTW-01| 7/30/14 16:24 BlS 98 75%-125%
Blank Evaluation
Analysis QcC Analysis Expected Report Analysis Analysis Analysis
Batch Type Analyte Results €su 1 (2s) RIDC Value Qual Units Tast Method Date/Time Technician
ARS1-B14-01600 | MBL PO-210 0.007 0.002 0.041 NA U pCl/L | ARS-030/Eichrom OTW-01| 7/30/14 16:24 BJS
RER Duplicate Evaluation
RER
Analysis Qc Analysis y Y Analysis Analysis
Batch Type Description Regult 1 CSU 1 (28) Result 2 |CSU 2 (25) Qual Units Test Method Date/Time Technician RER dcceptanceR
—ange |
ARS1-B14-01600 | LCSD PC-210 6.380 0.559 5.900 0.517 pCi/L. | ARS-030/Eichrom OTW-01| 7/30/14 16:24 BJS 0.45 <1
DER Duplicate Evaluation
DER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description ResultiL €sU 1 (2s) Result 2 CSU 2 (2s)] Qual Units Test Method Date/Time Technician DER Acce;:‘ta:cek
ARS1-B14-01600 | LCSD PO-210 6.380 0.559 5.900 0.517 pCi/L | ARS-030/Eichrom OTW-01| 7/30/14 16:24 BJS 1.26 <3

/7 14}

Project’Manager Review

Notes: American Radiation Services, Inc. assumes no liabliity for the use or interpretation of any analyticat results
provided other than the cost of the analysis itself. Reproduction of this report In less than full requires the written

consent of the client.
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‘ et 2609 North River Road e Port Allen, Louisiana 70767
1(800) 401-4277 o Fax (225) 381-2996

INTERNATIONAL
Notes:

Comments:

1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated.

2.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.

3.0) Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use of a
water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid matrix.
Modified analyses are indicated by the subsequent addition of “m” to the procedure number (i.e. 900.0M).

4.0) Derived Air Concentrations and Effluent Release Concentrations are obtained from 10 CFR 20 Appendix B.

5.0) Total activlty is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally occurring
radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than the actual total activity due to the
extent of secular equilibrium achieved in the various decay chains at the time of analysis. The total activity is not representative of
nuclides that emit solely alpha or beta particles.

6.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228 (Gamma Spectroscopy only).

7.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234 {Gamma Spectroscopy only).

8.0) All gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe).

9.0) ARS makes every attempt to match sample density to calibrated density; however, in some cases, it is not practical or possible to do
so and data results may be affected (Gamma Spectroscopy only).

10.0) Gamma spectroscopy results are calculated values based on the ORTEC® GammaVision ENV32 Analysis Engine.

Method References:

1.0) EPA 600/4-80-032; Prescribed Procedures for the Measurements of Radioactivity in Drinking Water, August 1980.

2.0) Standard Methods for Examination of Water and Waste Water, 18", 1992,

3.0) EPA SW-846; Test Methods for Evaluating Solid Waste, Third Edition, (9/86). (Updated through 1995).

4.0) EPA 600/4/79-020; Methods for Chemical Analysis of Water and Waste, March 1983.

5.0) HASL 300

6.0) ARS-040; An LCSD is not reported with this process. The criteria for the LCS/LCSD analysis for reproducibility have not been
established for Low Level Tritium analysis. A prepared standard for Low Level Tritium has not been developed. As a result, the
standard we use is based on the dilution of a verified conventional tritium standard. The volume required for Low Level Tritium
analysis, in addition to the lack of an available Low Level Tritium standard, introduce variability into the LCS/LCSD analysis that does
not represent the actual sample analysis. The preferred measure for reproducibility is to run a duplicate analysis of a sample.

Definitions:

1.0) ND Not detectea above the detection limit (non-detect).

2.0) MDC (Minimum Detectable Concentration) minimum concentration of the analyte that ARS can detect utilizing the

specific analysis

3.0) MBL Method Blank

4.0) DO Duplicate Original

5.0 DUP Method Duplicate

6.0) MS/MSD Matrix Spike/Matrix Spike Duplicate

7.0) S Spike

8.0) RS Reference Spike

9.0) *SC Subcontracted out to another qualified laboratory

10.0) NR Not Referenced

11.0) N/A Not Applicable

12.0) > False Positive due to interference from

13.0) U Activity is below the MDC

14.0) LCS/LCSD Laboratory Control Standard/Laboratory Control Standard Duplicate

15.0) DLC Decision Level Concentration (ANSI N42.23) or critical level

Notes:  ARS International assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis

itself. Reproduction of this report in less than full requires the written consent of the client.
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